Cluster headache is characterised by recurrent, unilateral attacks of headache of great intensity and brief duration, accompanied by local signs and symptoms of autonomic dysfunction.' The attacks occur in series lasting weeks or months, so called cluster periods. The aetiology and pathogenesis remain largely unknown. Cluster headache has not previously been considered to be inherited.2' A positive family history of cluster headache was found, however, among first degree relatives (parents, siblings, children) in 51 of 1406 families.4'5 As cluster headache is rare'6 this suggests that it may be an inherited disorder, even though "a positive family history" is an imprecise term.
The aim of the study was to determine the relative risk of cluster headache in first and second degree relatives of patients with cluster headache, with sex and age taken into account.
Materials and methods

DATA COLLECTION
Patients (probands) of Danish origin, alive, and with a diagnosis of cluster headache according to the criteria of the International Headache Society (IHS)' were included. The probands were recruited from a neurological clinic (342 patients), covering Arhus and east central Jutland, and a headache research unit in a university hospital (60 patients) and a department of neurology (19 patients), both covering Copenhagen County. A detailed semistructured history of headache was obtained by neurologists or neurological residents trained in headache diagnoses. All probands had a physical and a neurological examination to exclude other medical or neurological disorders. The probands received a mailed questionnaire. If the first questionnaire evoked no response, a second was mailed. The probands were asked about the number and sex of their first and second degree relatives, the age of their first degree relatives, and if any of their relatives had ever experienced cluster headache. Probands with a positive family history were interviewed by telephone (by MBR). Subsequently, all possibly affected relatives were interviewed by telephone. Only relatives fulfilling the criteria of IHS had a diagnosis made of cluster headache. The probands and the closest family members were interviewed about possibly affected dead relatives. A diagnosis of cluster headache was made if this second hand history confirmed the diagnosis according to the criteria of the IHS, with the exception of criterion C, which specifies that headache is associated with at least one of the following signs, which have to be present on the painside: conjunctival injection, lacrimation, nasal congestion, rhinorrhea, forehead and facial sweating, miosis, ptosis, or eyelid oedema.
The project was approved by the Danish ethics committees.
STATISTICAL METHODS
The risk of familial occurrence was assessed by estimating the population relative risk of the disease in specified groups of relatives. The numbers in parentheses are those not alive with a diagnosis of cluster headache (see definition in methods). Numbers in parentheses are those not alive with a diagnosis of cluster headache (see definitions in methods).
The risk was calculated according to the equation'7:
Prob(relative is affected proband is affected) Prob(random member of the population is affected)
A family aggregation is implied when this risk ratio significantly exceeds 1. An epidemiological survey of cluster headache showed overall lifetime prevalence of cluster headache of 69 per 100 000 habitants.'6 The sex and age specific frequency of cluster headache was based on the sex distribution and age at onset among our probands (table 1) . Because the frequency of cluster headache depends on sex and age, the value of the denominator was adjusted according to the distribution of sex and age in the groups of relatives studied (first degree relatives only, because the ages of the second degree relatives were unknown). Hence, this standardised population relative risk was estimated by dividing the observed number of affected first and second degree relatives by the expected number according to the frequency in the population. The expected number was calculated by adding the products of the current sex and age specific rates and the number of relatives within each corresponding sex-age category. The adjusted population relative risk of cluster headache was estimated separately for the first and second degree relatives. The population relative risk was also calculated separately for parents, sibs, and children and for first degree relatives of male and female probands.
The 95% confidence intervals (95% CIs) of the frequencies of first and second degree relatives and the population relative risks of the different constellations were estimated with the assumption that the numbers affected in the group of relatives followed a Poisson distribution. If more than one proband occurred in the same family, the youngest proband was regarded as the index person, and the family was only counted once.
Results
Adequate questionnaire information was obtained from 370 of the 421 probands with cluster headache (88%). Of the 370 probands, 78 (21%) were women 15 to 81 (mean 47) years old and 292 (79%) were men 20 to 87 (mean 49) years old. Of the 370 probands, 11 were adopted and four had an unknown father. The probands had a total of 2205 first (1065 females and 1140 males) and 6223 second degree relatives (3034 females and 3199 males). A positive family history of cluster headache was reported by 47 probands (six females and 41 males). Seven of the probands belonged to three families. The interviews by telephone confirmed a family history of cluster headache in 25 of the 366 families (7%). Twenty first degree (seven females and 13 males) and six second degree relatives (two females and four males) had cluster headache. Six first degree relatives (three females and three males) and four second degree relatives (two females and two males) were dead, but a clear history from relatives strongly suggests that they had cluster headache. The frequencies of cluster headache were 1 2% (26/2205) among first degree relatives and 0-2% (10/6223) among second degree relatives. The population relative risk of cluster headache was significantly increased in first and second degree relatives (table 2). Table 3 shows the population relative risk in the different generations and among relatives to male and female probands.
Discussion
METHODOLOGICAL CONSIDERATION
Three epidemiological studies of cluster headache have been published. 16 18 
